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WE CLAIM: 

1 . A computer-assisted method for determining a three-dimensional structure; 
a target amino acid sequence using a computer comprising a processor configured to 
receive and output data in accordance with executable code, the method compnsing: 

(a) generating input data for the computer comprising: 

(i) inputting into the computer an alignment of a taj^et amino 
acid sequence with a template amino acid sequence; and 

(ii) by way of executable code, directing the processor to produce 
from the aligimient a three dimensional reduced protein model comprised of 
representations of side chains of amino acid residues comprising a target protein; 
and 

(b) outputting the three-dimensional redded protein model to an output 
device or a storage device. 



^herein the executable code comprises 



of the side chains of amino acid residues 



2. A method according to claim 
instructions for: 

(a) converting represeni 
of the target protein to interaction/cemers s^iijected by virtual covalent bonds, 
wherein each interaction centCTXomprises a pseudoatom representing a center of 
mass of the side chain of therepresented amino acid to which the interaction center 
corresponds, and whereii/ sach interaction center, except for the interaction centers 
representing the aminc/and carboxy terminal amino acid residues of the target 
protein, is coimected to an immediately proximal interaction center and an 
immediately dist^ interaction center via a virtual covalent bond to produce an 
interaction ceijter chain; and 

(b) / projecting the interaction center chain onto an underlying cubic 
lattice to produce a projected chain of interaction centers; 
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(c) applying secondary constraints and/or tertiary constraints to a sublet 
of interaction centers of the interaction center chain so as to produce a data set/ 
representing a three-dimensional model structure of the target protein. 

3. A method according to claim 2 lurther comprising iterating st^ps (a)-(c), 
wherein in each iteration, a different set of secondary and tertiarvA)nstraints are 
applied to the interaction centers to produce a series of data sejs representing three- 
dimensional model structures of the target protein, and who^in an energy 
computation is made for each member of the series of d^ sets representing the 
three-dimensional model structures of the tzu-get prote 

4. A method accordmg to claim 3 further comprising selecting the member of 
the series of data sets representing the three^imensional model structures of the 
target protein that has the lowest energy. 



5. A method accordin^to claii 
dimensional model structurp of 
to the data storage system t0 



4 wherein the data set representing the three- 
e target protein having the lowest energy is output 
ce a stored data set. 



6. A method according to claim 4 wherein the data set representing the three- 
dimensional model stpdcture of the target protein having the lowest energy is output 
to an output device/ 

7. A mefllod according to 5 wherein the stored data set is retrieved and 
displayed ori an output device in a maimer that allows the three-dimensional model 
structureyof the target protein to be visuahzed. 



8. / A method according to claim 1 wherein the threading aligiunent input into 
thef computer is retrieved fi-om a data storage system. 
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5 9. A computer-assisted method for determining a three-dimensional structure of 
a target protein using a computer comprising a processor configured to receive and 
output data in accordance with executable code, the method comprising: 

(a) generating input data for the computer comprising: 

(i) inputting as a string of an identity constraint and a secondary 
2Q structure constraint and/or tertiary constraints for some or all of the amino acid 

residues residue comprising the target protein; and 

(ii) by way of executable code, directing the processor to produce 
from the string a three dimensional reduced protein model comprised of 
representations of side chains of the amino acid residues comprising the target 

J 5 protein; and 

(b) outputting the three dimensional reduced protein model to an output 
device or a storage device. 

10. A method according to claim 9 wherein the secondary structure constraint for 
20 each amino acid residue is selected from the group of "H" for helix, "E" for 

extended, and "(-)" for other structural constraints. 

11. A method according to claim 9 wherein the secondary structural constraint 
for a subset of amino acid residues comprising the target protein is generated by a 

25 threading alignment of an amino acid sequence of the target protein. 

12. A computer-assisted method for determining a three-diijiensiSiSrstructure of 
a target amino acid sequence, the method^COmprising'iilputting into the computer an 
alignment of a target amino acid sequencejjlHlia template amino acid sequence and 

2Q calculating with the said computerpn^r more three-dimensional reduced protein 

model comprising representajicfns of side chains of amino acid residues comprising a 
target protein. 
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13. A method according to cla^ 
device or a storage device one o; 
models. 




rther comprising outputting to an output 
the three-dimensional reduced protein 
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